A case of intrapericardial aneurysmal dilatation of the left atrial appendage occurring in a young woman is described. The patient presented with recurrent arrhythmia, which on one occasion was documented to be a supraventricular tachyeardia. Routine chest x-ray revealed an abnormal configuration of the left heart border. A precordial scan with 1311-labeled albumin provided evidence that the mass on the left heart border was blood filled and strongly suggested that it was cardiac in origin. Pulmonary, followed by left atrial, cineangiography provided the definitive diagnosis and demonstrated extremely slow clearance of radiopaque dye from the appendageal aneurysm. Following surgical removal of the aneurysm the tachycardias have not recurred.
SUMMARY
A case of intrapericardial aneurysmal dilatation of the left atrial appendage occurring in a young woman is described. The patient presented with recurrent arrhythmia, which on one occasion was documented to be a supraventricular tachyeardia. Routine chest x-ray revealed an abnormal configuration of the left heart border. A precordial scan with 1311-labeled albumin provided evidence that the mass on the left heart border was blood filled and strongly suggested that it was cardiac in origin. Pulmonary, followed by left atrial, cineangiography provided the definitive diagnosis and demonstrated extremely slow clearance of radiopaque dye from the appendageal aneurysm. Following surgical removal of the aneurysm the tachycardias have not recurred.
The previous experience in the literature with this problem is briefly presented.
Additional Indexing Words:
Congenital hypertrophy of the left atrial app Congenital diverticulum of the left atrial appe ANEURYSMAL DILATATION of the left atrial appendage as an isolated anomaly is an extremely rare condition. Williams' in a review of the literature in 1963 was able to find only eight previously reported cases2-7 and added two of his own. Subsequently an eleventh case was reported,8 but in a follow-up report9 the aneurysm was found to arise from the left atrial wall rather than from the left atrial appendage. Williams divided these cases into intraand extrapericardial types.1 The extrapericardial type was associated with a defect in the pericardium, the aneurysmal atrial appendage herniating out through the pericardial defect.
The intrapericardial type, associated with an intact pericardium, has been verified surgically on only three previous occasions.1 ' 2, 4 From The incidence of arrhythmias and systemic emboli in this type appears to be high.1 In the case reported by Parmley6 it was not clear whether or not there was an associated pericardial defect.
The purpose of this report is to describe the investigation that permitted a preoperative diagnosis of aneurysmal dilatation of the left atrial appendage which, in this case, turned out to be intrapericardial in type.
Case Report Patient S. L., a 26-year-old housewife was admitted to the Toronto General Hospital on October 28, 1966, for investigation of a "cystic" lesion on the left heart border and recurrent bouts of distressing tachycardia.
The patient was apparently well until age 14, when a heart murmur was first noted. At age 17 a routine chest film revealed a "cyst" on the left heart border. She was married at age 20, and had two uneventful pregnancies at ages 22 and 24 years.
Shortly after the birth of her second child and 2 years prior to her admission for cardiac investigation, she received an intra-oral injection of local anesthetic containing norepinephrine prior to dental repair. Approximately 2 hours A B 
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A. Preoperative precordial scan with 131I-labeled albumin. The white line superimposed on the scan represents the preoperative cardiac silhouette taken from the preoperative chest film.
The mass on the left heart border emitted radioactivity similar to that recorded over the heart, suggesting the mass was blood filled and of cardiac origin. B. Postoperative precordial scan demonstrating the absence of the blood-filled mass on the left heart border. White line superimposed on this scan represents the postoperative cardiac silhouette taken from the postoperative chest film. after this injection she developed the abrupt onset of rapid, regular palpitations associated with retrosternal chest pain, shortness of breath, and presyncopal feelings. This episode lasted half an hour.
During the course of the next few weeks she returned to the dentist on three occasions and received three further injections of local anes-thetic. Each of these injections was followed by a bout of rapid heart action. Each attack commenced earlier, was more severe, and lasted longer than the previous attack, the last episode being present for more than 2 hours.
Seven months prior to admission she received a fifth injection of intra-oral anesthetic prior to dental work and again experienced a protracted Circulation, Volume XXXVII, March 1968 bout of distressing palpitation, which on thisoccasion was associated with retrosternal chest pain radiating to the left arm.
Three months before admission the patient experienced her first spontaneous attack of palpitations. This lasted for a period of several hours and precipitated her admission to hospital. An electrocardiogram taken during this attack revealed an atrial tachycardia with varying block. Digitalization resulted in reversion to sinus rhythm. Although the digitalis was continued, she developed a further brief attack of palpitations 2 weeks prior to admission.
Figure 3
The transseptal catheter (outlined by the white broken line) is seen in this figure traversing the neck of the dilated left atrial appendage and lying in the body of the aneurysm outlined by radiopaque dye. (see text).
Figure 4
Operative view of aneurysmal dilatation of left atrial appendage-indicated by arrow.
Circulation, Volume XXXVIl, March 1968 Physical examination on admission was unremarkable aside from a grade I/ IV mid-systolic murmur at the cardiac apex. The heart sounds were normal.
The posteroanterior chest x-ray revealed an abnormal contour of the left heart border ( fig. 1A) . A chest x-ray with the patient lying on her left side suggested that the mass on the left heart border was extracardiac in origin, in that it fell away from the heart. The electrocardiogram was normal.
A precordial scan with 1311-labeled albumin ( fig. 2A ) revealed that the mass was blood filled and strongly suggested that it was cardiac in origin.
Cardiac catheterization was undertaken to elucidate further the nature of the lesion. Pulmonary cineangiography revealed that the mass became opacified during the phase of left heart opacification, the appearance of the mass suggesting an aneurysmal left atrial appendage. Subsequent left atrial cineangiography by the transseptal technique confirmed the presence of an aneurysmal dilatation of the left atrial appendage. The angiographic material remained in the left atrial appendage for 15 to 20 seconds after the left heart had cleared of radiopaque substance. Being guided by small hand injections of radiopaque dye, the transseptal catheter was then introduced through the narrow neck into the aneurysm (fig. 3) . A hand injection of 20 cc of radiopaque dye was made into the aneurysm. The dye swirled about in the aneurysm for 15 to 20 seconds (in truly remarkable fashion) again demonstrating the slow emptying of the aneurysm. All intracardiac pressures were Figure 5 Photomicrograph of the aneurysmal dilatatiorn of the left atrial appendage. Arrow (a) indicates the muscular neck of the appendage and arrow (b) indicates the attenuated fundus of the appendage.
normal. There was no pressure difference between the aneurysmal appendage and the left atrium.
On November 10, 1966, the patient underwent surgery through a left thoracotomy. The pericardium was incised, revealing the aneurysmal left atrial appendage, which measured approximately 8 by 5 cm (fig. 4 ). The appendage was excised and the stump oversewn. The wall of the aneurysm appeared extremely thin but the "neck" had a much thicker wall.
Microscopic examination of the appendage ( fig. 5 ) revealed that the neck was composed of normal-appearing atrial muscle, lined by endocardium, whereas the fundus of the appendage was found to be attenuated and formed almost solely by fibrous tissue.
The patient's postoperative course was unremarkable. The low-intensity systolic murmur persisted but there has been no recurrence of palpitations. Postoperative chest x-ray (fig. iB) showed a normal-appearing heart shadow, and the postoperative precordial scan (fig. 2B ) revealed the absence of the blood-filled area that was present preoperatively ( fig. 2A ). Discussion Recurrent arrhythmias have been described previously in association with aneurysmal dilatation of the left atrial appendage.Y' 5'' 7 The atrial appendage has been described as being irritable during surgery." 2 The recurrent supraventricular tachycardia in the present case initially occurred following intra-oral injections of local anesthetic containing norepinephrine. Subsequently the attacks occurred spontaneously. Although the patient experienced a run of supraventricular tachycardia during cardiac catheterization, arrhythmia was not a problem at surgery, nor has it been subsequently. Systemic embolization has been described in this condition,' 5, 6 and in one case7 thrombi were discovered in the atrial appendage although embolization did not occur. Judging from the slow clearance of angiographic material from the appendageal aneurysm in the present case, if slowly eddying blood pools are a factor in the production of thrombosis, it would not have been surprising to have found thrombi in the appendage.
Chest pain has been previously reported in aneurysmal dilatation of the left atrial appendage"' 4 but in the present patient pain was only associated with bouts of tachycardia at which time the pain had the characteristics of myocardial ischemia. Although the thinness of the wall of the appendageal aneurysm has been commented on previously,' there has been no reported case of rupture.
The only relatively consistent physical finding has been a relatively nonspecific precordial systolic murmur," 3 5 6 which was also present in the case herein reported. An abnormal chest x-ray ( fig. 1A) , described in all previously recorded cases,1-7 may lend a clue to the diagnosis, although an extracardiac mass must be excluded. It is interesting to note in this case that a heart scan appeared to be useful and was of more help in the initial investigation than fluoroscopy.
The most definitive technique useful in establishing a diagnosis in these cases is angiography. Successful resection of the abnormal left atrial appendage has been reported in seven previous cases" 3-7 and appears to have been successful in relieving the recurrent supraventricular tachycardias in the present case.
